Summary
Five families (three English, one Irish, one West Indian) contained eleven members with sarcoidosis, nine of whom have been investigated and followed. Their multisystem involvement and course was similar to that of other patients attending the Sarcoidosis Clinic at the Royal Northern Hospital. There were three brother-sister and two mother-offspring relations; it was not observed in a father-offspring relationship. It is noted that the course of one sister was considerably worse than that of her brother. The evidence suggests a recessive mode of inheritance for sarcoidosis susceptibility. Four other families are reported on in an Addendum.
WE have observed and followed five families in whom eleven persons had sarcoidosis. Nine of these have been investigated during [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] in the Sarcoidosis Clinic of the Royal Northern Hospital. Various relationships include brother-sister, mother-son, but not father-offspring in our series. We have compared the features of this series of familial sarcoidosis with our entire series for evidence of divergencies which may hallmark familial sarcoidosis. The findings suggest a recessive mode of inheritance which finds partial expression in affected homozygotes.
Case reports (Fig. 1 Other members of these families were investigated without uncovering further examples of the disease (Fig. 1 ).
Results

Family relationship
Familial sarcoidosis has been noted in five families. A total of eleven persons are affected by sarcoidosis but adequate personally investigated data only extend to nine patients. The family relationships have been mother and son twice, brother and sister twice, and a brother and two affected sisters. It was not observed in a father-offspring in this series. Sex, race, age at onset
The sexes were equal, as might be expected from our overall results in sarcoidosis (Table 1) . One family of three patients (family I) were from Trinidad, another was Irish, and three families were English.
The age at presentation of sarcoidosis was not remarkable, occurring most commonly in the childbearing years of life. As in the overall series, twothirds presented below the age of 40 years.
Presenting features
The onset was similar to that of the overall series, presenting either at routine chest radiography or because of respiratory symptoms, skin or eye lesions (Table 1) . Seven patients with familial sarcoidosis presented with bilateral hilar lymphadenopathy and another two also had pulmonary infiltration. These intrathoracic changes resolved spontaneously in three and with steroids in another three patients; there was progression to pulmonary fibrosis in one and the chest X-rays are unchanged in two patients.
Extrathoracic manifestations
The family cases showed evidence of multi-system involvement with similar extent and frequency of involvement as in our whole series (Table 2) Genetic studies The sample consisted of the eleven cases of sarcoidosis in five kindreds; the pedigree and case numbers used are as outlined (Fig. 1) departure from hypothesis (03< P< 05). However, no great reliance should be placed upon this statistic because of the small numbers involved. It next became necessary to fit the recessive model to what is known about the incidence of sarcoidosis. None of the calculations so far required any knowledge of gene frequencies in the general population. Indeed, this is unknown as there is no way of testing for putative heterozygotes and it was therefore necessary to assume s frequency from estimates of the incidence of s. In London these are about 19/100,000 by mass chest radiography. From the Hardy-Weinberg formula for p=S and q=s, q= 0x138. From our knowledge of family size distribution in the sample it was possible to calculate the expected number of families containing at least one recessive child according to Hogben.
For S x s matings the observed difference 15-420 was larger than its standard error 3 990 and this represented a significant departure from hypothesis.
However, when we consider S x S matings we find the difference between observed number of recessives (4) and expected number (2 835) less than the standard error (2 227), indicating adherence to the hypothesis in this case.
Discussion
Familial sarcoidosis is now recognized in Europe, Scandinavia, the United States and Japan, that is wherever sarcoidosis is frequently recognized. It was first noted by Martenstein (1923) in two affected sisters and reports have become increasingly common during the last 40 years (Table 4) . Jorgensen (1963) noted sarcoidosis in near relatives of 3-7 % of patients with sarcoidosis in West Germany, an incidence higher than could have occurred by chance. It is more frequent in monozygotic rather than dizygotic twins. We noted it in brother-sister relations thrice and in mother-son offspring twice. It has been observed by Wiman (1973) (a) , (c) and (d), but militate against (b). However, the possibility remains that subfertility could be an important factor in limiting the number of offspring of affected individuals and hence their chance of bearing recessives. The evidence suggests a recessive mode of inheritance for sarcoidosis susceptibility.
The British Thoracic and Tuberculosis Association (1973) conducted a survey and found fifty-nine families in Britain with more than one case of sarcoidosis. The most striking finding was the significant preponderance of like-sex over unlike-sex pairs among both siblings and parent-child associations. Their observed preponderance of monozygotic (4) over dizygotic (1) twin pairs concordant for sarcoidosis is also strongly suggestive of a genetic factor.
Addendum
Since this account was accepted, four further families have come to light, comprising a brother and sister, a mother and daughter, an uncle and niece on the paternal side, and finally a husband and wife.
Family VI Case 12. A 26-year-old Englishman presented with bilateral hilar lymphadenopathy and extensive infiltration. Liver biopsy showed non-caseating granulomata and a Kveim-Siltzbach test was positive. He responded to steroids and is now fit with only some residual scarring in his chest radiograph.
Case 13. Seven years later, the married sister of Case 12, aged 35, also presented with bilateral hilar lymphadenopathy and pulmonary mottling. The Kveim-Siltzbach test was positive and Heaf test negative. There was spontaneous resolution of the chest X-ray abnormality. (British Medical Journal, 1969 
